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7KUHH$QFLHQW0DQXVFULSWVIURP7KROLQJLQWKH7XFFL
&ROOHFWLRQ,V,$25RPD3DUW,,0DQXVFULSW2
'HGLFDWHG LQ KRQRU RI WKHPHPRU\ RI RXU IULHQG DQG HVWHHPHG
FROOHDJXH7VHULQJ*\DOSR 7*.LQJGHFHDVHG -XQHZKR
DFFRPSDQLHG$P\+HOOHULQUHVHDUFKIURPDWWKH7LEHW$FDGHP\
IRU6RFLDO6FLHQFHV/KDVDVNXJVXQJWKXJVN\LGJRQJVSDUUG]RJVVR
$WWKH6((&+$&FROORTXLXP´,QWHUDFWLRQLQWKH+LPDOD\DVDQG
&HQWUDO$VLDSURFHVVHVRIWUDQVIHUWUDQVODWLRQDQGWUDQVIRUPDWLRQLQ
DUW DUFKDHRORJ\ UHOLJLRQ DQGSROLW\ IURPDQWLTXLW\ WR WKHSUHVHQW
GD\µ$P\+HOOHUSUHVHQWHGUHFHQWUHVHDUFKRQWKUHHSUHYLRXVO\XQ
SXEOLVKHG7LEHWDQ%XGGKLVWPDQXVFULSWVZKRVHFRGLFRORJ\DQGDUW
KLVWRULFDO DQDO\VLV VKHG IXUWKHU OLJKWRQ WKHGLVWLQFWLYH FKDUDFWHULV
WLFVRIPDQXVFULSWVFROOHFWHGE\3URIHVVRU*LXVHSSH7XFFLGXULQJKLV
WUDYHOV LQ:HVWHUQ+LPDOD\DV DQG:HVWHUQ 7LEHW ² 7XFFL
DQG*KHUVL>7XFFL>@DQG'H5RVVL
)LOLEHFN7KHVHPDQXVFULSWVDUHSDUWRIDZHOONQRZQFRU
SXVSURGXFHGLQWKHFRQWH[WRIWKHWKWRWKFHQWXU\UHYLYDORI%XG
GKLVPSURPRWHGE\WKHUR\DOSDWURQDJHRIWKH.LQJGRPVRI*XJH
3XUDQJDWWKHUR\DOPRQDVWHULHVRI7KROLQJLQ*XJHDQG.KRUFKDJ
LQ3XUDQJ7KHSUHVHQWSDSHULVIRFXVHGRQWKHKLVWRULFFRQWH[W
RIWKHPDQXVFULSWVDQGWKHLUDUWLVWLFSURYHQDQFH&KDUORWWH(QJ·V
VFLHQWLÀF REVHUYDWLRQV RQ FRORUDQWV LQFOXGLQJ JROG DQG WHFKQLFDO
REVHUYDWLRQV RQ WKH SURFHVV RI SUHSDUDWLRQ SDLQWLQJ DQG VXUIDFH
WUHDWPHQWDQGFRGLFRORJLFDOUHPDUNVDQGDUWKLVWRULFDODQDO\VLV
RIWKH7KROLQJPDQXVFULSW2RIWKH7XFFL$UFKLYHRIWKH,VWLWXWR
,WDOLDQRSHUO·$IULFDHO·2ULHQWH5RPD
 $P\+HOOHUWKDQNV3URI(OHQD'H5RVVL)LOLEHFNIRULQYLWLQJKHUWR5RPHDV
YLVLWLQJSURIHVVRU WRVWXG\WKHVH LOOXPLQDWHGPDQXVFULSWVRI WKH7XFFLDUFKLYH
,+,6725,&&217(;7
7KH:HVW7LEHWDQPDQXVFULSWWUDGLWLRQVSUHDGLQWKHWKUHHNLQJGRPV
RI*XJH3XUDQJDQG0DU\XOZKLFK VWUDGGOHG WKH+LPDOD\DVRYHU
UHJLRQV RIPRGHUQ ,QGLD SRUWLRQV RI 6SLWL .LQQDXU =DQJVNDU DQG
/DGDNK DV ZHOO DV QRUWKZHVWHUQ 1HSDO /LPL+XPOD'ROSR DQG
WKHZHVWHUQ UHDFKHVRI WKH7LEHWDQ$XWRQRPRXV5HJLRQ +DUULVRQ
[Y,QWKLVYDVWWHUULWRU\XQGHUWKHLPSHWXVRIWKHUR\DOOLQHDJH
JRYHUQLQJWKHWKUHHNLQJGRPV.DVKPLULDQG%HQJDOLSD̪˰LWDVZHUH
LQYLWHGWRFODULI\DQGWUDQVODWHWKH%XGGKLVWWHDFKLQJV LQWR7LEHWDQ
VHH7XFFL>@².DVKPLULDUWLVWVZHUHLQYLWHGWR7KRO
LQJIROORZLQJWKHUR\DOHGLFWZKLFKUHTXLUHGDHVWKHWLFSHUIHFWLRQDQG
SURGXFWLRQE\ORFDOZRUNVKRSVIRUWKHFUHDWLRQRI%XGGKLVWDUW9LWDOL
+LVWRULFUHFRUGVGRFXPHQWWKHLUDFWLYHFROODERUDWLRQZLWK
7LEHWDQVDVZHOODVVRPHDUWLVWVIURP1HSDOLELGHYHQDUWLVWV
IURP0DJDGKD LELG WRSURGXFHVFXOSWXUHVDQGPXUDOSDLQW
LQJV WR KRQRU WKH QHZO\ HVWDEOLVKHG VDQFWXDULHV DQGPRQDVWHULHV
7KHSURGXFWLRQDQGGLVVHPLQDWLRQRI%XGGKLVWPDQXVFULSWVSDUWLFX
ODUO\LOOXPLQDWHGPDQXVFULSWVRIWKH3UDMxņSņUDPLWņOLWHUDWXUHZDVDW
WKHYHU\FUX[RIWKLVFRQWH[WRILQWHQVHPXOWLFXOWXUDOUHOLJLRXVWUDQV
IHUDQGDUWLVWLFWUDQVIRUPDWLRQVVWHPPLQJIURPWKHFXOWRIWKHERRN
RI0DKņ\ņQD%XGGKLVPH[SUHVVHGE\WKHGRQDWLRQVRIPDQXVFULSWV
DQG3URI)UDQFR'·$UHOOLGLUHFWRURIWKH,V,$2IRUDXWKRUL]LQJWKHLUSKRWRJUDSK\
DQGSXEOLFDWLRQ6KHLVJUDWHIXOWR'U6WHSKHQ0DUNHOFXUDWRURI6RXWK$VLDQ$UW
DQG'U&KDUORWWH(QJFRQVHUYDWLRQVFLHQWLVWDW/RV$QJHOHV&RXQW\0XVHXP
RI$UWIRUWKHLUKHOSLQVWXG\LQJWKH7KROLQJPDQXVFULSWVQRZLQWKH/$&0$
FROOHFWLRQ
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RI0DKņ\ņQDVŻWUDV'HVFULSWLRQVRIVFULEHVDQGVFULSWRULDLQ'XQ
KXDQJDQG7LEHWDQSDUWLFLSDWLRQ LQ WKLV DUHZHOOGRFXPHQWHG YDQ
6FKDLN7DNHXFKL²6FKHUUHU6FKDXE&RQVH
TXHQWO\DOWKRXJKODFNLQJDUFKHRORJLFDOGDWDLWKDVEHHQSUHVXPHG
WKDWDW7KROLQJDVFULSWRULXPZDVHVWDEOLVKHGVKRUWO\DIWHUWKHIRXQ
GDWLRQRIWKHPRQDVWHU\WKDWPDQ\RIWKHVŻWUDVZHUHFRSLHGZKHUH
WKHPRQH\ZDVLQWKHFHQWUHRIWKHNLQJGRPDQGWKHQGLVWULEXWHG
WRWKHUHOLJLRXVIRXQGDWLRQVLQWKHDUHD6HYHUDOFRORSKRQVRI%XG
GKLVWWH[WVZHUHWUDQVODWHGDW7KROLQJLQWKHVHFRQGKDOIRIWKHWK
FHQWXU\E\DVFLRQRI WKH*XJH UR\DO IDPLO\ WKXV LW LV FHUWDLQ WKDW
VFULEDODFWLYLWLHVRFFXUUHGLQVLWX.DUPD\,QVRIDUDV7XFFLZDV
LQSRVVHVVLRQRIPDQ\ YROXPHVRI%XGGKLVWPDQXVFULSWV VRPHRI
ZKLFKKHDQG ODWHU'U(XJHQLR*KHUVL IRXQG LQFDYHVDERYH7KRO
LQJIRUPHUO\XVHGE\WKHPRQNVDVWKHLUZLQWHUUHVLGHQFH7XFFLDQG
*KHUVLLWLVEHOLHYHGWKDWPDQ\RIWKHVHPDQXVFULSWVPD\
KDYHEHHQSURGXFHGLQVLWX'H5RVVL)LOLEHFN:KLOHLWLVVLPXO
WDQHRXVO\SRVVLEOHWKDW´VFULEHVFRXOGKDYHEHHQLWLQHUDQWOLNHWKHLU
IHOORZ DUWLVWVµ 6FKHUUHU6FKDXE   Q  SDUWLFXODUO\ WKH
SURGXFWLRQRIULFKO\ LOOXPLQDWHGPDQXVFULSWVRIWKH3UDMxņSņUDPLWņ
LQVLWXLQ7KROLQJFRQVWLWXWHVDFRQFUHWHUHÁHFWLRQRIWKHUR\DOHGLFW
WRSURPRWHDUWLVWLFDQGVFULEDOH[FHOOHQFHWRIRVWHUWKHLPSODQWDWLRQ
RI%XGGKLVP
7KH7LEHWDQWUDQVODWLRQVIDLWKIXOO\UHWDLQWKHZRUGLQJRIWKH,QGLDQ
DQWHFHGHQWVRIWKHWH[WEXWLWLVFKDUDFWHULVWLFWKDWWKHPDQXVFULSWV
RIWKH3UDMxņSņUDPLWDIRXQGDW7KROLQJDUHZULWWHQLQ7LEHWDQLQDQ
HOHJDQWDQGVW\OL]HGFDOOLJUDSK\RIWKHKLJKHVWTXDOLW\)XUWKHUWUDQV
IRUPDWLRQIURPWKHRULJLQDO,QGLDQPRGHOVLVUHÁHFWHGE\WKHVXSSRUW
IRUUDWKHUWKDQWKHORQJDQGQDUURZELUFKEDUNSDOPOHDYHVDQGFOD\
FRDWHGSDSHUXVHGLQWKHLU,QGLDQDQWHFHGHQWVWKHVH3UDMxņSņUDPLWņ
PDQXVFULSWVDUHZULWWHQRQODUJHVKHHWVRIVPRRWKEHLJHSDSHUFD
 6HH:LOO7XODGKDU'RXJODVDQG*XGUXQ0HO]HU
 3DXO+DUULVRQ$XJXVW SHUVRQDO FRPPXQLFDWLRQ&D²
$'GRQDWLRQRIPXOWLSOHFRSLHVRI3UDMxņSņUDPLWņPDQXVFULSWVWRPDQ\QHZ
IRXQGDWLRQVDUHGHVFULEHGLQWKHELRJUDSK\RI5LQFKHQE]DQJSR7XFFL
>@KLVSHUVRQDOWUDQVODWLRQVDVZHOODVWKRVHRIPDQ\WUDQVODWRUVDFWLYHDW
7KROLQJDUHDWWHVWHGLQQXPHURXVFRORSKRQVRIWKH%XGGKLVWFDQRQFXOPLQDWLQJ
LQ WKH%XGGKLVW&RXQFLO FKRV ·NKRUDW7KROLQJZKHUH ,QGLDQDQG.DVK
PLULSD̪˰LWDV7LEHWDQPDVWHUVDQGWUDQVODWRUVGLVFXVVHG%XGGKLVWGRFWULQHDQG
WUDQVODWLRQ6KDVWUL
 7KH7XFFLFROOHFWLRQPDQXVFULSW(LVVWXGLHGLQ´7KUHHDQFLHQWPDQX
VFULSWVIURPWKH7XFFL&ROOHFWLRQ,V,$23DUW,µWREHSXEOLVKHGLQWKHSURFHHG
LQJVRIWKH/XFLDQR3HWHFK&HQWHQDU\6\PSRVLXPHGLWHGE\2VFDU1D
OHVLQL DQG (OHQD'H5RVVL )LOLEHFN +HOOHU LQ SUHVV $P\+HOOHU WKDQNV (OHQD
'H5RVVL)LOLEHFNIRULQYLWLQJKHUWR5RPHDVYLVLWLQJSURIHVVRUWRVWXG\WKHVH
PDQXVFULSWVRIZKLFK2LVWKHIRFXVRIWKHSUHVHQWDUWLFOHDQG)LVD
IRUWKFRPLQJVWXG\
² [  FP 6LPLODUVFDOH SDJHV DUH NQRZQ DPRQJ WKH 7LEHW
DQ ĞDWDVņKDVULNņ 3UDMxņSņUDPLWņPDQXVFULSWV IURP'XQKXDQJ DO
WKRXJKWKHUHDUHQRLOOXPLQDWLRQVDPRQJWKHH[WDQWOHDYHVRIEHLJH
SDSHU7KHVFDOHRIWKH7LEHWDQOHWWHUVLVSURSRUWLRQDWHO\ODUJHUWKDQ
WKH,QGLDQVFULSWDOWKRXJKWKHELQGLQJKROHVRIWKHSDOPOHDYHVDUH
VWLOOLQGLFDWHGE\WKHSUHVHQFHRIWZRVPDOOFLUFOHVFDFPLQWKH
FHQWUDOSRUWLRQRIWKHVKHHWZKLFKZHUHQRWSLHUFHGDQGWKXVDUH
SXUHO\DYLVXDOUHPLQGHURIWKH,QGLDQFXVWRPRIVWULQJLQJWKHOHDYHV
RUSDJHVWRJHWKHU$IXUWKHUFKDUDFWHULVWLFRIWKHHQODUJHGVFDOHDQG
SDSHU VXSSRUW RI WKH 7KROLQJĞDWDVņKDVULNņ 3UDMxņSņUDPLWņ LV WKH
SUHVHQFHRIHODERUDWHLOOXPLQDWLRQVZKLFKDGRUQWKHVHPDQXVFULSWV
2QHPXVWUHFDOOWKDWWKHROGHVWGDWHGLOOXVWUDWHG6DQVNULWPDQXVFULSW
QRZH[WDQWZDVSURGXFHGLQ$'LQ,QGLDZKLOHWKHROGHVWGDWHG
LOOXVWUDWHG1HSDOHVHPDQXVFULSWZDVSURGXFHGLQ$'ERWKDUH
SDOPOHDIPDQXVFULSWVZKLFKVXSSRUWUHVWULFWVWKHSDLQWHU-DPLHVRQ
7KXVWKHSDLQWLQJVLQWKH7KROLQJPDQXVFULSWVRIODWHWKWR
WK FHQWXU\ FRQVWLWXWHD ORJLFDOSURJUHVVLRQDGDSWHG WR WKHÀQHO\
ÀQLVKHG7LEHWDQSDSHUZKLFKDIIRUGHGWKHSDLQWHUVZLWKDVXSSRUW
DOORZLQJRSXOHQWHPEHOOLVKPHQWDPRQJWKHÀQHVWH[DPSOHVNQRZQ
WRGD\EHLQJWKHDVSHFWRI3UDMxņSņUDPLWņLQVL[DUPV)LJQRZLQ
WKHFROOHFWLRQRIWKH/RV$QJHOHV&RXQW\0XVHXPRI$UW/$&0$
7XFFL FRQVLGHUHG WKDW WKH OHDYHV RI WKH 7KROLQJ ĞDWDVņKDVULNņ
3UDMxņSņUDPLWņ LOOXPLQDWLRQVUHÁHFWWKHDHVWKHWLFPDWUL[RIDQFLHQW
DUWLVWVRI.DVKPLULQFRQVLGHUDWLRQRIWKHFDUYHGZRRGHQGRRUIUDPHV
RI7KROLQJDQG7DERDQGWKHPXUDOSDLQWLQJVKHH[DPLQHGLQQHDUE\
0DQJQDQJ GXH WR WKH UR\DO LQYLWDWLRQRI .DVKPLUL DUWLVWV DVZHOO
DV.DVKPLULSD̪˰LWDV 7XFFL   6XEVHTXHQW DUFKDHRORJLFDO
LQYHVWLJDWLRQVLQVLGHDVWŻSDLQ7KROLQJUHYHDOHGPXUDOSDLQWLQJVDQG
IUDJPHQWDU\SDLQWHGFOD\VFXOSWXUHVZKLFKFRQVLGHUDEO\DGGWRRXU
XQGHUVWDQGLQJRIWKHSDOHWWHRIEULOOLDQWFRORUVDQGDEXQGDQWXVHRI
JROGSDUWLFXODUO\WKHVFXOSWXUHRIDVWDQGLQJJROGHQERGLHG%XGGKD
DQGDGDUNEOXH%RGKLVDWWYDZHDULQJJDUPHQWVSDLQWHGWRUHSUHVHQW
H[TXLVLWHO\GHWDLOHGJHRPHWULFSDWWHUQHGWH[WLOHVVLPLODUWRWKRVHRI
 0HO]HUVWXGLHVDELUFKEDUNPDQXVFULSW[FPZKLOH/RVW\
JLYHVSDOPOHDIGLPHQVLRQVDV²FP[FPLQOHQJWKDQGWKH*LOJLW
SDJHVFD[FP
 YDQ6FKDLNGLVFXVVHVWKHODUJHOHDYHVRIĞDWDVņKDVULNņ3UDMxņSņUDPLWņ
VWLOOLQ'XQKXDQJDVZHOODVWKRVHQRZLQFROOHFWLRQVLQ(XURSHDQG-DSDQUH
IHUULQJ QRWDEO\ WR WKH UHVHDUFK RI0DUFHOOH /DORX  $P\+HOOHU WKDQNV
6DPYDQ6FKDLN IRU FRUUHVSRQGHQFHRQ WKH ODFNRI JROG LOOXPLQDWLRQV LQ WKH
7LEHWDQ3UDMxņSņUDPLWņPDQXVFULSWVDPRQJWKH'XQKXDQJFROOHFWLRQV6HHDOVR
+HOPDQ:DīQ\
 6HH+HOOHULQSUHVVIRUWKHVWXG\RIWKHUDGLRFDUERQDQDO\VLVRIWKH/$&0$
0ZKLFKLV²$'FRQÀGHQFH
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WKHPLQLDWXUHVLQWKHPDQXVFULSWV)LJ7KHMHZHOU\DQGFURZQVLQ
WKHPXUDOSDLQWLQJVDUHSDLQWHGZLWKJHQXLQHJROGWKHSDWWHUQRIWKH
WH[WLOHVLVKLJKOLJKWHGZLWKJROGMXVWOLNHWKRVHRIWKHLOOXPLQDWLRQV
7KH VRXUFHRI WKLV JROG OHDI RU JROGSRZGHUPD\ZHOO EHJROG
ÀHOGVQHDU7KROLQJZKLFKZHUHDOUHDG\EHLQJDFWLYHO\H[SORLWHGE\
PLQHUVDQGWKHLU IDPLOLHV LQ WKHHDUO\WKFHQWXU\XQGHU UR\DO
HGLFW7KHSUHVHQFHRIDEULOOLDQWJROGFLUFXODUERG\DXUDVXUURXQG
LQJWKH%XGGKD%RGKLVDWWYDRUJRGGHVVLVFKDUDFWHULVWLFRIVHYHQRI
WKHWZHOYH7KROLQJ3UDMxņSņUDPLWņPDQXVFULSWOHDYHVZKLFKDFFRUG
LQJWRWKHPRVWWKRURXJKVXEVHTXHQWVWXG\RIWKHWZHOYHOHDYHVIURP
WKHFROOHFWLRQRIWKH/RV$QJHOHV&RXQW\0XVHXPRI$UWE\3DXO0
+DUULVRQFRQVWLWXWHDVHULHV+HIRFXVHGRQWKHFRGLFRORJLFDO
DVSHFWV DQG WKH DFWXDO WH[W RI WKHVHPDQXVFULSW OHDYHV DVZHOO DV
LGHQWLÀFDWLRQRIWKHGHLWLHVDQGJRGGHVVHVUHSUHVHQWHGRQWKHP7KH
DFWXDOSDUWLFLSDWLRQRI.DVKPLULDUWLVWVLQWKHSURGXFWLRQRIWKH7KR
OLQJPDQXVFULSWVLVGRFXPHQWHGE\+DUULVRQ·VREVHUYDWLRQRI´WUDFHV
RIIDLQWUHGRULQRQHFDVHEODFNOHWWHULQJLQDQ,QGLFVFULSWEHQHDWK
WKHIUDPHVRIWKHLOOXPLQDWLRQVZKLFKZDVGHOLEHUDWHO\HIIDFHG>¬@
(YLGHQWO\WKHWH[WZDVFRSLHGÀUVWOHDYLQJVSDFHVIRUWKHLOOXVWUDWLRQ
DIWHUZKLFKWKHVHDQQRWDWLRQVZHUHPDGHWKHQWKHSDLQWLQJDUHDZDV
SUHSDUHGZLWKDOLJKWFRDWRIZKLWHSODVWHURQZKLFKWKHSDLQWDQG
ODVWO\WKHYDUQLVKZHUHDSSOLHGµ+DUULVRQ7KHSUHVHQFH
RIWKHVHOHWWHUVFRQVLGHUDEO\VWUHQJWKHQVWKHOLNHOLKRRGWKDWWKHVHLO
OXPLQDWLRQVZHUHSDLQWHGE\.DVKPLULDUWLVWVSUHVXPDEO\ZRUNLQJLQ
WDQGHPZLWK7LEHWDQVFULEHVXQGHUUR\DOFRPPLVVLRQ
,,7(&+1,&$/5(0$5.6
6FLHQWLÀF H[DPLQDWLRQRI WKH LOOXPLQDWHG OHDI RI WKH 7KROLQJPDQ
XVFULSWV WKDWGHSLFWV3UDMxņSņUDPLWņZLWKGHYRWHHV )LJKDVDO
ORZHGLGHQWLÀFDWLRQRIWKHFRORUDQWVXVHGLQWKHSDLQWQRWDEO\WKH
XVH RI JROG OHDI KDV EHHQGRFXPHQWHG FRQWUDU\ WR WKH HDUOLHU 7L
 :HWKDQN=RQJ7RQJ&KDQJIRUSHUPLVVLRQWRSXEOLVKKLVSKRWR
 3HUVRQDOFRPPXQLFDWLRQE\7KRPDV-3ULW]NHU-XO\
 7KHYDVWXVHRIJROG³WHQVRI WKRXVDQGVRIXQLWV]KRRIJROGDQGFRSSHU
\RE\HGJVHU]KRNKULWVKR]DQJVZKHWKHUIRUSURGXFWLRQRIDQYROXPHVHW
RI3UDMxņSņUDPLWņVŻWUDVRUDVWDWXHRIVROLGJROGWKHVL]HRIDÀVWDJROGHQ
VWŻSD³LVUHFRUGHGLQWKFHQWXU\7LEHWDQKLVWRULFDOOLWHUDWXUHP1JD·ULVFKRV
·E\XQJHGWUDQVODWLRQ9LWDOL²,QWKHWKFHQWXU\WKHKLVWRULDQ
1\DQJUDO1\LPD ·RG]HU GHVFULEHG WKHJROGÀHOGVRI'RQJUWVH
ZDQJZKHUHDEXQGDQWJROGZDVPLQHG WREXLOG WHPSOHVRI.KRUFKDJ7DER
1\DUPDDQG7KROLQJ6HH7KRPDV-3ULW]NHUIRUWKHORFDWLRQRIJROG
ÀHOGVQHDU 7KROLQJ 7KHHGLFWRI WKH*XJH VRYHUHLJQ OKDEODPD <H VKHV ·RG
² LVFLWHGE\5DVH'NRQPFKRJUJ\DPWVKR$P\+HOOHU
WKDQNV*XQWUDP+D]RGIRUWKLVUHIHUHQFH
EHWDQ 3UDMxņSņUDPLWņ OHDYHV GLVFRYHUHG DPRQJ WKH 'XQKXDQJ
PDQXVFULSWVDQGWKHFRQWHPSRUDQHRXV,QGLDQDQG1HSDOHVHSDLQWHG
SDOPOHDIPDQXVFULSWVQRZH[WDQW7KHFRORUDQWVXVHGLQWKLVLOOX
PLQDWHGOHDIDUHFRQVLVWHQWZLWKWKRVHDYDLODEOHLQWKHWLPHSHULRG
ZKHQWKHPDQXVFULSWZDVFUHDWHGZLWKUDGLRFDUERQDQDO\VLVRIWZR
VDPSOHVRIWKHOHDIRISDSHU\LHOGLQJVL[VXEVDPSOHVZLWKFRQVLVWHQW
UHDGLQJV7KHZHLJKWHGPHDQUDGLRFDUERQDJHIURPWKLVFDOFXODWLRQ
ZDVUDGLRFDUERQ\HDUV%3´EHIRUHSUHVHQWµ7KHFDOL
EUDWLRQJHQHUDWHGDVLQJOHSHDNZKLFK\LHOGVDFDOHQGDUDJHVSDQRI
$'WR$'DWFRQÀGHQFH
&RORUDQWVLGHQWLÀHGXVLQJDFRPELQDWLRQRISRUWDEOH;UD\ÁXR
UHVFHQFHS;5)VSHFWURVFRS\)LEHU2SWLFV5HÁHFWDQFH6SHFWURVRS\
)256DQGGLJLWDOPLFURVFRS\DUHDVIROORZVIRUGHWDLOVRIWKH LQ
VWUXPHQWDWLRQXVHGLQWKHH[DPLQDWLRQVHH(QJ
%OXHLQVWHDGRIEOXHLQRUJDQLFSLJPHQWVXFKDVD]XULWHLQGLJRZDV
XVHG7KLVSODQWGHULYHGFRORUDQWFRXOGKDYHFRPHIURP,QGLDZKHUH
LWZDVÀUVWPHQWLRQHGXVHGLQPDQXVFULSWVLQWKHWKFHQWXU\%&(
5HG WKHSDLQWHG UHGFRQWDLQVPHUFXU\DQGVXOIXU7KHSLJPHQW
XVHGZDV OLNHO\ JURXQG FLQQDEDUPLQHUDO DPHUFXULF VXOÀGH FRP
SRXQGXVHGDVDSLJPHQWVLQFHDQWLTXLW\$OWHUQDWLYHO\ LWFRXOGEH
WKHV\QWKHWLFIRUPRIPHUFXULFVXOÀGHYHUPLOLRQ,QDGGLWLRQWRPHU
FXULFVXOÀGHDQRUJDQLFUHGODNHZDVDOVRXVHGWRSDLQWGHWDLOVDQG
IRUJOD]LQJ,GHQWLÀFDWLRQRIWKHODNHZDVQRWSRVVLEOHZLWKWKHQRQ
GHVWUXFWLYHDQDO\WLFDOPHWKRGVXVHGLQWKHVWXG\RIWKLVZRUNRIDUW
 -HUHPLDK/RVW\GLVFXVVHVWKHGLIÀFXOWLHVRIGHFRUDWLQJSDOPOHDI
PDQXVFULSWVLQSDUWLFXODUWRÀ[JROGWRWKHVXUIDFH7KHHDUOLHVWH[WDQWLQGLJR
WLQWHGSDSHUPDQXVFULSWZLWKJROG DQG VLOYHU LQNZDV IRXQG LQ'XQKXDQJ D
&KLQHVHPDQXVFULSWRI/RWXVVXWUDGDWHGWRWKHWKFHQWXU\ODFNLQJLOOXVWUDWLRQ
3HOOLRW&KLQRLV7KHUHDUHQR7LEHWDQPDQXVFULSWVRQEHLJHSDSHUZLWK
JROGLOOXPLQDWLRQVDPRQJWKHFRUSXVRI7LEHWDQPDQXVFULSWVIURP'XQKXDQJ
6HHYDQ6FKDLN+HOPDQ:DīQ\DQG1|OOHU/RVW\FRQVLGHUVWKDWWKHSRSX
ODULW\RISDLQWHGZRRGHQFRYHUVHVSHFLDOO\LQZHVWHUQ,QGLDDQG.DVKPLUKDG
DSHULRGRIGHYHORSPHQWEHIRUH$'DWDWLPHZKHQLOOXPLQDWLRQRQSDOP
OHDIZDVUHODWLYHO\PRUHGLIÀFXOWDQGFRPSOH[WHFKQLFDOO\DVH[HPSOLÀHGE\WKH
SDLQWHG.DVKPLULERRNFRYHUUDGLRFDUERQGDWHGWRWKHWKFHQWXU\3DO
ÀJ3DO
 5HPDUNVLQUHJDUGWRWKHSUHSDUDWLRQRIWKHZKLWHJURXQGSULRUWRSDLQWLQJ
RQ WKHSDSHU VXSSRUW WKHREVHUYDWLRQVRI FRQVHUYDWRU -HDQ0LFKHO7HUULHU LQ
UHJDUGWRSUHSDUDWLRQIRUSDLQWLQJRQFORWKLQDGLVWLQFWLYHZKLWHJURXQGDWHFK
QLTXHVSHFLÀFWRWKDQJNDVRIZHVWHUQ+LPDOD\DVLQD.DVKPLULDHVWKHWLFPDWUL[
VHH+HOOHUDQG
 ´5DGLRFDUERQ'DWLQJ7LEHWDQ0DQXVFULSW0IURP/RV$QJHOHV&RXQ
W\0XVHXPRI$UWµ)HEUXDU\DQDO\VLVE\'U*UHJ+RGJLQV$UL]RQD
$FFHOHUDWRU 0DVV 6SHFWURPHWU\ )DFLOLW\ 8QLYHUVLW\ RI $UL]RQD :H WKDQN 'U
6WHSKHQ0DUNHOLQKLVFDSDFLW\DVFXUDWRUIRUDXWKRUL]LQJWKHPLFURJUDP
VDPSOHWRSHUIRUPWKHUDGLRFDUERQDQDO\VLVDQGIRUVSRQVRUVKLSRIWKHFRVWRI
WKHH[DPLQDWLRQ
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
<HOORZ \HOORZDUHDV FRQWDLQRUSLPHQW DSLJPHQW WKDW FRQWDLQV
DUVHQLFDQG VXOIXU2USLPHQW LV D VRIWPLQHUDO WKDWZDVXVHG VLQFH
DQWLTXLW\
*UHHQDPL[WXUHRI LQGLJRDQGRUSLPHQW LV IRXQG LQ WKHJUHHQ
DUHDV
:KLWHJURXQG7KHJURXQGFRQWDLQVERWKFOD\DQGFDOFLXPVXOIDWH
J\SVXP
%ODFNEODFNDUHDVDUHKLJKO\ LQIUDUHGDEVRUELQJVXJJHVWLQJWKH
SLJPHQWLVFDUERQEDVHGDQGPRVWOLNHO\ODPSEODFN
*ROGJROGOHDIZDVXVHGIRUWKHMHZHOU\6RPHVPDOOHUGHWDLOVFRXOG
SRVVLEO\KDYHEHHQH[HFXWHGZLWKSDLQWFRQWDLQLQJJROGSRZGHU
,QWHUPVRIWKHWHFKQLTXHDQXPEHURIREVHUYDWLRQVZHUHPDGH
ZKHQWKHPDQXVFULSW OHDIZDVH[DPLQHGXQGHUKLJKPDJQLÀFDWLRQ
XVLQJDGLJLWDOPLFURVFRSH
8QGHUGUDZLQJH[DPLQDWLRQXVLQJWKHGLJLWDOPLFURVFRSHVKRZV
WKDWDIDLQWSLQNFRORUHGOLQHZDVEUXVKHGRQWRWKHVXSSRUWWRRXW
OLQHWKHLOOXPLQDWHGVHFWLRQRIWKHPDQXVFULSWSULRUWRWKHDSSOLFDWLRQ
RIWKHZKLWHJURXQG8QGHUGUDZLQJDSSOLHGRQWRSRIWKHJURXQGRU
LQWKHSDLQWOD\HUVFRXOGQRWEHIRXQGXVLQJLQIUDUHGUHÁHFWRJUDSK\
HYLGHQFHRIVRPHUHGXQGHUGUDZLQJFDQEHVHHQXQGHUWKHPLFUR
VFRSH 7KLV VXJJHVWV WKHXQGHUGUDZLQJPDWHULDO LVQRWSDUWLFXODUO\
LQIUDUHGDEVRUEHQW
*URXQG:LWKWKHSLQNOLQHXVHGDVDJXLGHWKHZKLWHJURXQGOD\HU
ZDVDSSOLHGRQWRWKHSDSHU,WDSSHDUVWKDWZKHQWKHJURXQGGULHG
DFKDUDFWHULVWLFFUDFNSDWWHUQZDVIRUPHG'HVSLWHWKHGHYHORSPHQW
RIWKHFUDFNVWKHVXEVHTXHQWSDLQWOD\HUVZHUHDSSOLHGRQWRSRIWKLV
JURXQGOD\HU ,QVRPHDUHDVSDLQWVHHSHGGRZQLQWRWKHFUDFNV ,Q
RWKHUDUHDVWKHUHZDVLQFRPSOHWHFRYHUDJHRIWKHFUDFNVE\WKHSDLQW
3UHSDUDWLRQ OD\HU 7KHUHPD\ EH D \HOORZ RUSLPHQW FRQWDLQLQJ
ZDVKWKDWZDVDSSOLHGRQWRWKHJURXQGEXWWKLVZRXOGKDYHWREH
FRQÀUPHGZLWKFURVVVHFWLRQVDPSOHV2QWRSRI WKLV\HOORZZDVK
VRPHHYLGHQFHRIUHGXQGHUGUDZLQJFDQEHIRXQG
%RUGHU WKHERUGHUVRI WKH LOOXPLQDWHGDUHD LQFOXGHGDQRUDQJH
ZDVKDQGRUJDQLFUHGFRORUDQW
%DFNJURXQGLQWKHSDLQWHGDUHDÁDWFRORUVDUHDSSOLHGRYHUWKH
JURXQGDQG\HOORZSUHSDUDWLRQOD\HU7RPDNHWKHUHGEDFNJURXQG
ULFKHULWZDVJOD]HGZLWKDUHGODNHDIWHUWKHÀJXUHVZHUHSDLQWHG,Q
VRPHFDVHVWKHUHGJOD]HLVSDLQWHGRYHUWKHÀJXUHZKLOHLQRWKHUV
WKHJOD]HLQFRPSOHWHO\FRYHUVWKHUHGEDFNJURXQG
)LJXUHWKHPDLQÀJXUHDSSHDUHGWREHGUDZQÀUVWLQUHGRQWRS
RIWKH\HOORZOD\HU$QRUDQJHZDVKZDVDSSOLHGDORQJWKHRXWOLQHIRU
VKDGLQJ)LQHGHWDLOVRIWKHIDFLDO IHDWXUHVZHUHSDLQWHGZLWKEODFN
DQGDUHG ODNH*ROGZDVXVHGIRUWKH MHZHOU\ZKLFKZDVWKHQDF
FHQWHGZLWKUHGODNH
&RDWLQJWKHRYHUDOOLPDJHKDVEHHQFRDWHGZLWKDOD\HURIVKHOODF
3HUKDSVWKHVKHOODFZDVXVHGWRSURWHFWWKHXQGHUO\LQJSDLQWOD\HUVDQG
LVWKHYDUQLVK+DUULVRQPHQWLRQVLQKLVVWXG\RIWKHPDQXVFULSWOHDYHV
,QVFULSWLRQWKHLQVFULSWLRQZDVPDGHZLWKDÁXLGFDUERQEDVHG
OLNHO\ ODPSEODFN LQN %LQGLQJPHGLDZHUH QRW LGHQWLÀHG GXH WR
WKHLQWHUIHUHQFHRIWKHFDUERQEDVHGSLJPHQW7KHUHLVDWZRWRQH
DSSHDUDQFH LQVRPHRI WKHFKDUDFWHUV VXJJHVWLQJWKHFDOOLJUDSKHU
VRPHWLPHVUHGLSSHGKLVEUXVKGXULQJWKHLQVFULSWLRQRIDFKDUDFWHU
,,,,6,$20$186&5,372
7KHSUHVHQW OHDI )LJ LV WKHÀUVW IROLRRIYROXPH&KD1DDQ LQ
FRPSOHWH WH[W RI WKH ĞDWDVņKDVULNņ 3UDMxņSņUDPLWņ  [  FP
ZLWKWKHVFULSWLQWHQOLQHV7KHPDQXVFULSWFRPSULVHVIROLRVD²E
D²E 'H5RVVL )LOLEHFN ² )ROLRDZKLFKKDV WZR
LOOXPLQDWLRQVZLOO EH VWXGLHGKHUH %RWK DSSHDU WR EH WKHZRUNRI
RQHDUWLVWZRUNLQJ LQD.DVKPLULDHVWKHWLFPDWUL[ZKLFKWHFKQLFDOO\
HPSKDVL]HVWKHPRGHOLQJRIWKHYROXPHRIWKHERG\E\FKURPDWLF
QXDQFHVDVGHVFULEHGSUHYLRXVO\LQWKH/$&0$PDQXVFULSWOHDIERWK
WKHUHSUHVHQWDWLRQRIWKH*RGGHVV3UDMxņSņUDPLWņDQGWKH%XGGKD
DUHVXUURXQGHGE\WKHEULOOLDQWJROGERG\DXUDIRXQGRQWKHVHYHQ
OHDYHVRI WKH7KROLQJ VHULHV LGHQWLÀHG LQ /$&0$ )ROLRDKDV WKH
WZR LOOXPLQDWLRQV V\PPHWULFDOO\ VL]HG DQG SRVLWLRQHG DW OHIW DQG
ULJKWRIWKHPDLQWH[WWKLVOHDILVWKHVWDUWRIVHFWLRQZLWKGRXEOH
VLGGKD̦ LW LVPHUHO\ QXPEHUHG ´JFLJµ ZLWKRXW YROXPH LQGLFDWLRQ
KRZHYHUWKHÀUVWOLQHRIWKHWH[WLQGLFDWHVWKDWWKLVLVYRO&KDVHF
WLRQ2QIROLREWKHEHJLQQLQJRIVHFWLRQLVSUHFHGHGE\
 1RFKDSWHULVLQGLFDWHGMXVWWKHYROXPHDQGWKHVHFWLRQ7KHIXOOWH[WRIWKH
OHDIUHDGVDVIROORZV
VKHVUDEN\LSKDUROGWXSK\LQGSDVWRQJSKUDJEUJ\DSDGXPEXGUXJ
SDEDPSREUJ\DQ\LVKXUWVDEUJ\DGSDNR·XVKLNDVWRQJVS\L
SKXGN\L·MLJUWHQJ\LNKDPVOWDOLQH]KRJJLNR·XVKLNDVWRQJJQ\LVSD
EDUPD·L¶MLJUWHQJ\LNKDPVN\LVHPVFDQMLVQ\HGSDGHGDJULJVN\LEX·DP
ULJVN\LEXPRJDQJODODVGJHEDEFX·LODVN\LODPOD²PRYHUVFULSWOLQH
ODENRGQDNR·XVKLND·GLMLVQ\DPGXVHPVULJVN\LEX·DPULJVN\LEXPR
GHJ]KL·GHODVEVRGQDPVPDQJGXVN\HGGDPJVROGSDEFRPOGDQ·GDV
OLQHPDQJODJVVREGHEDUJVKHJVSDPDQJODJVVREFRPOGDQ·GDVN\LV
END·VWVDOGSDKRUL]RQWDOOLJDWXUHVLQFRPELQDWLRQZLWKUHÀQHGFDOOLJUDSK\
NR·XVKLNDGHEDVULJVN\LEXDPULJVN\LEXPRJDQJOLQHJLVVKHVUDEN\L
SKDUROGWXSK\LQGFLUFOHRIELQGLQJSD·LJOHJVEDPEULEDGDQJNODJVLF
NORJ"SDGDQJNRWRQWXE\DED·LSK\LUJDFLUFOHRIELQGLQJ]KDQ J]KDQ
GDJODE\LQQDEVRGQDPVFKHVOLQHPDQJGXVN\HGGRGHFL·LSK\LU]KH
FLUFOHQDNR·XVKLNDGHQL ·GL OWDUVKHVUDEN\LSKDUROGWXSK\LQGSD ·GL
FLUFOHODV]DJSDP\HGSD·LFKRVUQDPVOLQHUJ\DFKHUEVWDQGWHGHGDJ
ODEVODEVQDVULJVN\LEXDPULJVN\LEXPRGDJ\DQJGDJSD·LVN\RQP\HG
SDOD]KXJVSDUJ\XUGWR·MXJOLQHJR·MXJSDU·J\XUURUJ\XQGWX]KXJV
SD·L·EUDVEXWKRESDUJ\XUGWR·WKREERWKRESDU·J\XUURODQFLJSK\LU
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DVLQJOHVLGGKD̦ODFNLQJGHFRUDWLRQDQGWKHOHDIKDVQRLOOXPLQDWLRQ
7KHWH[WLVZULWWHQLQHOHJDQWFDOOLJUDSK\LQ7LEHWDQGEXFDQVFULSW
ZLWKDUFKDLVPVGDGUDJDQG\DEWDJVDUHFRPPRQWKHUHLVRQHLQ
VWDQFHRIVXSHUDEXQGDQW·D2WKHUIHDWXUHVDUHWVKHJEHIRUHVKDGIRU
DOOOHWWHUVDQGWKHKRUL]RQWDOOLJDWXUHVIRUUWVDQGVWV
7KHVLGGKD̦LVGRXEOHRUQDPHQWHGWRSYHUWLFDOWR__
7KHUHDUHWZRELQGLQJKROHVVXUURXQGHGE\FLUFOHVLQUHGLQNWKH
PDUJLQVDUHDOVRGUDZQLQUHGLQNIROLRELVEODQNH[FHSWIRUWKHOLQHV
RIWKHWZRPDUJLQVLQUHGDQGWKHUHGFLUFOHVRIWKHELQGLQJKROHV
,OOXPLQDWLRQV DW OHIW HQVKULQHG 3UDMxņSņUDPLWņ  [  FP DW
ULJKWHQVKULQHG%XGGKD[FP
$3UDMxņSņUDPLWņ
3UDMxņSņUDPLWņ)LJLVVHDWHGLQWKHPLGGOHRIDFKDPEHUJXDUGHG
E\WZROLRQVZKLFKÁDQNDÀQLDOLQWKHVKDSHRIDVW\OL]HGGKDUPDFDNUD
,QVLGH WKH KRUL]RQWDO URRI OLQWHO WKHUH LV D SRO\OREDWH DUFK ZKLFK
IUDPHVWKHUHGFLUFXODUKDORZKLFKFRPHVWRDSRLQWRYHUKHUKHDG
$FLUFXODUUDLQERZKDORVXUURXQGLVÀOOHGLQEULOOLDQWJROGOHDI"VR
WKLFNO\DSSOLHGWKDWWKHUHDUHPLQRUFUDFNVLQWKHJROG6KHLVFURZQHG
DQGZHDUV HODERUDWH FLUFXODU JROGKDLU RUQDPHQWV 7KH IRUHKHDG LV
JUDFHGE\VPDOOFXUOVZLWKWKHSRLQWRIWKHFHQWUDOFURZQRUQDPHQW
DVDPLGGOHSDUWRIWKHKDLUOLQH+HUIRUHKHDGLVEURDGZLWKDYHUWLFDO
XU̪ņDWWKHOHYHORIWKHÀQHOLQHVRIWKHH\HEURZV'HOLFDWHVKDGLQJRI
WKHÁHVKWRQHVRIWKHIDFHLQUHGWRRUDQJHWRSDOHRUDQJHZLWKZKLWH
KLJKOLJKWVDUHFKDUDFWHULVWLFRI WKH.DVKPLUL WDVWH IRUPRGHOLQJ WKH
YROXPHRIWKHERG\E\VKDGLQJ7KHH\HVDUHDOPRQGVKDSHGZLWK
OLQHRQJED·L·EUDVEXWKRESDUJ\XUGWR·WKREERWKRESDU·J\XUUR
SK\LUP\L·RQJED·L·EUDVEXWKRESDUJ\XUGWR·WKREERWKRESDU·J\XUUR
GJUDEFRPED·Q\LGOLQHWKRESDUJ\XUGWR·WKREERWKRESDU·J\XU
URUDQJVDQJVUJ\DVN\LWKHJSDSDUQDPVN\LVUDQJE\DQJFKXEWKRESDU
J\XUGWR·WKRESRWKRESDU·J\XUUR
 ,QOLQHWKHFLUFOHRIWKHELQGLQJKROHLQWHUUXSWVWKHZRUGJ]KDQZLWKJD
ZULWWHQDWOHIWRIWKHFLUFOHDQG]KDQDWULJKW7KLVLQGLFDWHVWKDWWKHVFULEHZURWH
WKHWH[WDIWHUWKHFLUFOHRIWKHELQGLQJKROHZDVGUDZQ7KLVIROORZVWKHRUGHURI
ZRUNGHVFULEHGE\/DORXIRUWKH7LEHWDQVFULSWRULDRI'XQKXDQJ/DORX
 7KHDUFKDLVPVLQVSHOOLQJDQGWKHVFULEDOPDUNVDUHLGHQWLFDOZLWKWKRVHRQ
WKH7KROLQJOHDIVVWXGLHGE\+DUULVRQ7KLVGHVFULSWLRQRIWKHVLGGKD̦RU
PJR\LJLVDFFRUGLQJWRFRQYHQWLRQVGHYHORSHGIRUWKHVŻWUDYROXPHRIWKH7DER
FDWDORJXH+DUULVRQZKLFKQRWHZKHWKHUWKHVLGGKD̦LVVLQJOHGRXEOHRU
WULSOHZKHWKHULWLVSODLQRUDGRUQHGRQWRSRUERWWRPZKDWGLUHFWLRQLWFXUOV
WRZDUGVH[SUHVVHGLQWHUPVRIWKHQXPEHUVRQDFORFNIDFHDQGZKHWKHUWKH
WZRVKDGZKLFKW\SLFDOO\IROORZLWHQFORVHWZRWVKHJXVXDOO\VLGHE\VLGH
VRPHWLPHVRQHDERYHWKHRWKHURUDEODQNVSDFH
 6HH&KDNUDEDUWL²IRUWKHH[SODQDWLRQDQGWHUPLQRORJ\RIVKDG
LQJWHFKQLTXHVLQ,QGLDQSDLQWLQJWUHDWLVHV
UHGOLQHVDWWKHORZHUH\HOLG+HUQRVHDQGOLSVDUHVPDOOWKHFKLQLV
VOLJKWO\URXQGHG6KHZHDUVJDUPHQWVW\SLFDORI.DVKPLULJRGGHVVHV
DQGDULVWRFUDWLFGRQRUVQRWDEO\WKHGLVWLQFWLYHVKRUWVOHHYHGEORXVH
FXWWRUHYHDOKHUPLGULIIKHUHLWLVJUHHQZLWKDVPDOOUHGJHRPHWULF
SDWWHUQ$WKHUVKRXOGHUVVKHKDVDSDOH\HOORZVFDUIZLWKWLHG\HUHG
FLUFOHVWKHORZHUVHFWLRQRIWKHVFDUILVUHGDVLWGUDSHVDORQJKHUHO
ERZVHQGLQJZLWKWKH\HOORZIDEULFZKLFKÁXWWHUVDERYHKHUWKLJKV
6KHKDVDORQJGRXEOHVWUDQGRISHDUOVZLWKWZRFLUFXODUPHGDOOLRQV
DWWKHOHYHORIKHUQDYHOWKHQHFNODFHEH\RQGKHUIHHWZLWKDQRWKHU
FLUFXODUPHGDOOLRQDWWKHFHQWHURIWKHORWXVSHWDOFXVKLRQRQZKLFK
VKH LV VHDWHG+HUXSSHU ULJKWKDQGKROGVDYDMUDZLWK WKUHHRSHQ
SURQJV WKH FHQWUDO KDQGV IRUP WKHGKDUPDFDNUDPXGUņ KHUXSSHU
OHIWKDQGKROGVWKHSRWKLYROXPHRIWKHHSRQ\PRXVVŻWUD6KHZHDUVD
GKRWŞSDWWHUQHGLQKRUL]RQWDOVWULSHVDQGVPDOOJHRPHWULFPRWLIV+HU
SDOPVDQGWKHVROHVRIKHUIHHWDUHUHGV\PEROLFRIKHQQDDGRUQPHQW
FXVWRPDU\LQ,QGLD.DVKPLUDQG1HSDO7KHVROHVRIWKHIHHWKDYHWKH
DXVSLFLRXVPDUNRIWKUHHGRWVIRUPLQJDQHTXLODWHUDOWULDQJOH6KHLV
VHDWHGRQDSLQNFXVKLRQDERYHWKHHORQJDWHGORWXVSHWDOVLQPXOWL
OD\HUFRQÀJXUDWLRQDERYHDVFDUIZLWKFLUFXODUWLHG\HSDWWHUQV
7KHDVSHFWRIWKHIRXUDUPHG3UDMxņSņUDPLWņLVIUHTXHQWO\LOOXVWUDW
HGLQWKHOHDYHVRIDQFLHQW3UDMxņSņUDPLWņWH[WVDOWKRXJKWKHYDMUD
RIKHUXSSHUULJKWKDQGLVVRPHWLPHVUHSODFHGE\DVPDOOVWUDQGRI
SUD\HUEHDGV7KHGLVWLQFWLYHYDMUDZLWKRSHQSURQJVLVDOVRKHOGE\
WKH3UDMxņSņUDPLWņLQWKH7KROLQJPDQXVFULSWVLQWKH/$&0$FROOHF
WLRQ)LJZKRKDVVLPLODUKDLURUQDPHQWVDQGJDUPHQWV,QWHUPVRI
DUFKLWHFWXUHWKHVKULQHZLWKWKHSRO\OREDWHDUFKHGGRRUZD\LVVLPLODU
WRWKRVHFDUYHGLQZRRGLQWKHWKFHQWXU\SRUWDOVRI7KROLQJ)LJ
$VLPLODUVKULQHZLWKDSRO\OREDWHGRRUZD\DQGWLHUHGURRILVDOVR
IRXQGRQDQLOOXPLQDWLRQIURPDIUDJPHQWDU\SDJH)LJZKHUH
 .DVKPLULDSSDUHORIWKHWKWRWKFHQWXU\LVZHOOGRFXPHQWHGLQVFXOSWXUHV
VHH3UDWDSDGLW\D3DODQGLQPXUDOSDLQWLQJVSKRWRJUDSKHGQHDU7KROLQJ
E\7XFFLDQG*KHUVLVXFKDV0DQJQDQJ7XFFLDVZHOODVUHFHQWO\GLVFRY
HUHGPXUDOVRIWKLVSHULRGLQ7KROLQJVHH)LJDVZHOODVWKHFDYHWHPSOHVRI
WKH.KDUWVH9DOOH\3ULW]NHU7VKHULQJUJ\DOSRDQG3DSD.DODQWDULLQFRRS
HUDWLRQZLWK-DKRGDDQGWKHVDQFWXDU\RI7DER.OLPEXUJ6DOWHU)RU
FRQWHPSRUDU\PDQXVFULSWVVHHQRWDEO\WKHGLVFXVVLRQVRIWKH7KROLQJLOOXPLQD
WLRQVE\3UDWDSDGLW\D3DO²DQGWKH3UDMxņSņUDPLWņRI3RRVWXGLHG
QRWDEO\E\(YD$OOLQJHUDQG$OOLQJHU7VHULQJ*\DOSRDQG.DODQWDUL
 )RUDSRO\OREDWHGRRUZD\ LQPDQXVFULSW LOOXPLQDWLRQV VHH3UDMxņSņUDPLWņ
PDQXVFULSWSDJHZLWKWKUHHHQVKULQHGÀJXUHVRI%XGGKD3UDMxņSņUDPLWņDQGD
7LEHWDQPRQNLOOXVWUDWHGDVÀJLQ3DODVZHOODVWKHZRRGHQVFXOSWXUH
RI7ņUņWKWKFHQWXU\QRZFRQVHUYHG LQWKH0HWURSROLWDQ0XVHXPRI$UW
DOVRLOOXVWUDWHGLQ3DOÀJ
 7KHLOOXPLQDWLRQRQWKHPDQXVFULSWIUDJPHQWPHDVXUHV[FP2QWKHUH
YHUVHWKHUHDUHWUDFHVRIFDUERQDQGEXUQWKXVLWDSSDUHQWO\ZDVIURPDVKHHWRI
SDSHUZKLFKZDVVDYHGIURPDÀUH2QWKHEDFNDUHVHYHUDOQXPHUDOVDQGZRUGV
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3UDMxņSņUDPLWņLVUHSUHVHQWHGZHDULQJ.DVKPLULDSSDUHOKDLURUQD
PHQWVDQGMHZHOU\LQVLGHDEULJKWO\FRORUHGVKULQH7KLVLOOXPLQDWLRQ
RI3UDMxņSņUDPLWņDOVRUHSUHVHQWVKHU LQVLGHWKHGLVWLQFWLYHFLUFXODU
UDLQERZKDORZLWKJROGOHDILPPHGLDWHO\VXUURXQGLQJWKHJRGGHVV
+HU MHZHOU\ IROORZVWKHPRGHOVREVHUYHG LQWKH3UDMxņSņUDPLWņRI
,V,$22DQGWKHPXUDOSDLQWLQJVRIWKHJRGGHVVHVDQG%RG
KLVDWWYDLQVLGHWKH7KROLQJVWŻSDZKHUHGRXEOHRUWULSOHVWUDQGVRI
SHDUOVDUHGUDSHGDVDWRUVDGHQHFNODFHDVZHOODVEHOWVVHHDERYH
)LJ ,QERWK LOOXPLQDWLRQV WKHUH LVDZLGHEOXH OLQH IUDPLQJWKH
VLGHVDQGWKHWRSRIWKHVTXDUHVKDSHRIWKHLOOXPLQDWLRQZKLOHWKH
EDVHKDVWKUHHVWULSHVRIFRORU
,W LV LPSRUWDQWWRQRWHWKDW LQWHUPVRIWKHWH[WXDOEDVLVIRUWKH
LFRQRJUDSK\ RI 3UDMxņSņUDPLWņ WKHUH DUH WZR ULWXDOV LQ WKH 7LEHW
DQ WH[W RI WKH 6ņGKDQDPņOņ IRU WKH \HOORZ DQG ZKLWH DVSHFWV RI
3UDMxņSņUDPLWņ7KH\HOORZ3UDMxņSņUDPLWņLVWREHUHSUHVHQWHGZLWK
IRXUDUPVVHDWHGLQYDMUDSDU\D̨NņVDQDKROGLQJKHUSULQFLSDOKDQGV
RYHUKHUKHDUWIRUPLQJWKHGKDUPDFDNUDPXGUņRIWHDFKLQJDQGWKH
WZRVHFRQGDU\KDQGVKROGLQJWKHERRNDQGWKHSUD\HUEHDGVPņOņ
H[DFWO\DVUHSUHVHQWHGRQWKHIUDJPHQWRIWKHPDQXVFULSWLQWKHSUL
YDWHFROOHFWLRQ=XULFK7KHDVSHFWRI3UDMxņSņUDPLWņZLWKIRXUDUPV
KHUSULQFLSDOKDQGVIRUPLQJWKHGKDUPDFDNUDPXGUņDQGWKHVHFRQG
DU\KDQGVKROGLQJWKHERRNDQGWKHYDMUDDVUHSUHVHQWHGRQPDQX
VFULSW2 LVQRW IRXQG LQ WKH UHFHQVLRQVRI WKH6ņGKDQDPņOņ
HLWKHULQ7LEHWDQRULQ6DQVNULW7KHVL[DUPHGDVSHFWUHSUHVHQWHG
RQWKHOHDIRIWKHĞDWDVņKDVULNņ3UDMxņSņUDPLWņ )LJZKHUHWKH
XSSHUULJKWKDQGKROGVDYDMUDLVDOVRQRWIRXQGLQWKHULWXDOVQRZ
H[WDQW DOWKRXJK VHYHUDO UHSUHVHQWDWLRQV DUH GRFXPHQWHG DPRQJ
VFXOSWXUHVPDQXVFULSWVDQGPXUDOSDLQWLQJVSURGXFHGLQP1JD·ULV
VNRUJVXPDQG.DVKPLU3HUKDSVWKHULWXDOHYRFDWLRQVIRUWKHVHDV
LQ7LEHWDQVFULSWRQHFDQQRWGHWHUPLQHLIDUFKDLFVFULSWRUDGGHGODWHU2QWKH
EDFNFDQEHUHDGWKHZRUGGHEERRNDQGQJDVHYHUDOWLPHVWKHQXPEHU
LVUHSHDWHG7KHUHDUHDOVRVHYHUDOLOOHJLEOHOHWWHUV´QJDµZRXOGSRVVLEO\
UHIHUWRSDJHRIYROXPHYRO1JDRIDVHULHVRI3UDMxņSņUDPLWņVRIWHQWHQ
YROXPHVHWV3ULYDWHFROOHFWLRQ=XULFK
 6HHGH0DOOPDQQIRUWKHIRXUDUPHG\HOORZ3UDMxņSņUDPLWņGH
VFULEHGLQWKUHH6DQVNULWVņGKDQDVDQGWKH6ņGKDQDPņOņRIWKH)RXUWK3DQFKHQ
/DPDLQ7LEHWDQVHHEV7DQSD·LQ\LPDSK\RJVODVUQDPUJ\DO²
VņGKDQD6KHUSK\LQPDVHUPR
 )RUPXUDO SDLQWLQJV VHH 3DO DQG )RXUQLHU  ' IRU VL[DUPHGZKLWH
DQG 6  IRU VL[DUPHGZKLWH 3UDMxņSņUDPLWņ LQ0DQJ\X FI 3HWHU YDQ+DP
IRUDVL[DUPHGZKLWH3UDMxņSņUDPLWņZLWKPņOņDQGSRWKL)RUPDQ
XVFULSWVVHHWKHVL[DUPHG\HOORZ3UDMxņSņUDPLWņLOOXVWUDWHGLQ+XR:HL
ÀJRSSRVLWHS)RUVFXOSWXUHVVHHQRWDEO\WKHXQXVXDODVSHFWLGHQWLÀHG
DVD´%XGGKLVW*RGGHVVµ LQ3DO²RVWHQVLEO\WREHLGHQWLÀHGDVD
IRXUDUPHG\HOORZ3UDMxņSņUDPLWņKROGLQJWKHSRWKLWKHYDMUDDORWXVVWHPDQG
KHUSULQFLSDOULJKWKDQGRYHUKHUKHDUWKROGLQJDPņOņ
SHFWVRI3UDMxņSņUDPLWņZLWKIRXURUVL[DUPVKROGLQJWKHYDMUDZHUH
SRSXODUWHDFKLQJVZKLFKZHUHORFDOO\SUDFWLFHGLQWKHUHJLRQEXWQRW
LQFRUSRUDWHGLQWRWKHPDMRUFRUSXVRIULWXDOIRUUHDVRQVZKLFKFDQ
QRWDWSUHVHQWEHGHWHUPLQHG
,Q WKLV IUDJPHQWDU\ LOOXPLQDWLRQ RI 3UDMxņSņUDPLWņ WKH ZKLWH
JXDUGLDQOLRQVZLWKVKDJJ\PDQHVÁDQNWKHYHUWLFDOFROXPQVUDWKHU
WKDQ WKHDSH[RI WKH VKULQHDV LQ WKH VKULQHRI3UDMxņSņUDPLWņRQ
,V,$22 ,Q WKH LOOXPLQDWLRQRI WKH%XGGKDRQ ,V,$22
WKHOLRQVDUHUHSUHVHQWHGGLUHFWO\ÁDQNLQJWKH%XGGKDDQGKLVORWXV
FXVKLRQ,QDOOFDVHVWKHOLRQVDSSHDUSOD\IXOUDWKHUWKDQÀHUFHZKHWK
HUUDPSDQWRUFURXFKHGW\SLFDOO\ZLWKJDSLQJPRXWKWRUHYHDOIRXU
ODUJHVW\OL]HGIDQJVWKDWGRQRWORRNVKDUSDWDOO7KLVPRGHORIOLRQ
LVUHFDOOVWKHPXVFXODWXUHDQGSK\VLRJQRP\RIWKRVHFDUYHGLQZRRG
LQWKHWULDQJXODUSDQHORIWKHGRRUZD\RIWKH$OFKL'XNKDQJDVSKR
WRJUDSKHGE\7XFFL)LJZKLOHWKHGRRUZD\DUFKLVGLUHFWO\UHODWHG
WRWKHDUFKLWHFWXUHRIWKH%XGGKDLOOXPLQDWLRQRQPDQXVFULSW2
7KHJROGERGLHG%XGGKD)LJSHUIRUPVWKHGKDUPDFDNUDPXGUņ
DVKHLVVHDWHGLQYDMUDSDU\D̨NņVDQDLQVLGHDVKULQHSURWHFWHGDWWKH
JDEOHVE\ FURZQHGNLQQDUDV DQGDW WKHEDVHE\ MR\RXV OLRQVZLWK
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FRPPLVVLRQDOWKRXJKWKHOHDIIRXQGDW.KRUFKDJGLVSOD\VOHVVDEXQ
GDQWXVHRIJROGWKDQWKH7KROLQJPDQXVFULSWV
7KH LFRQRJUDSKLF LGHQWLÀFDWLRQ RI WKH %XGGKD LV SURSRVHG WR
EH HLWKHU DQ DVSHFW RI %XGGKD ĞņN\DPXQL WHDFKLQJ RU DV DQ DV
SHFW RI 9DLURFDQD GXH WR WKH JROG ERG\ FRORU WKH OLRQV DQG WKH
GKDUPDFDNUDPXGUņ+HOOHU²7KLVK\SRWKHVLVRILGHQWL
ÀFDWLRQDV9DLURFDQDLVUHLQIRUFHGE\WKHFUHVFHQWGLVFRIWKHPRRQ
DQGWKHÁDPHRIWKHVXQDWWKHDSH[RIKLVX̪͆Ş͆D9DLURFDQDLVXQGHU
VWRRGWREHDYLVXDOUHSUHVHQWDWLRQRIWKHGKDUPDNņ\DOLWHUDOO\WKH
ERG\RI WKH%XGGKD·V WHDFKLQJVZKLFK LV FRQFHLYHGDV LPPDQHQW
IRUPOHVV DQG WLPHOHVV VLPXOWDQHRXVO\ WKH VWŻSD DV D UHPLQGHU RI
WKHSK\VLFDOSUHVHQFHRIWKHKLVWRULF%XGGKDĞņN\DPXQLLVDOVRUH
JDUGHGDVDUHSUHVHQWDWLRQRIWKHGKDUPDNņ\D7KHVXQDQGPRRQ
V\PEROVDERYHWKHX̪͆Ş͆DDUHSUHFLVHO\WKHXSSHUPRVWDGRUQPHQWV
RIWKHVWŻSDWKXVWKHERG\RIWKLVJROGHQ%XGGKDLVDFRQÁDWLRQRI
WKHYLVXDOUHSUHVHQWDWLRQRI9DLURFDQDDVGKDUPDNņ\DDQGWKHVWŻSD
DVGKDUPDNņ\D7KLVSKHQRPHQRQLVQRWXQLTXH,QPXUDOSDLQWLQJV
UHSUHVHQWDWLRQVRI%XGGKDKDYLQJWKHVXQPRRQÀQLDORIWKHX̪͆Ş͆D
KDYH EHHQ LGHQWLÀHG LQ 1DNR +LPDFKDO 3UDGHVK DQG LQ /DGDNK
QHDUWKHPRQDVWHU\RIG3HWKXEIRXQGHGLQE\DVFLRQRIWKH
*XJH3XUDQJUR\DOIDPLO\9LWDOLDWWKHQHDUE\FDYHVDQF
WXDU\RI%UDJNKXQJ.KDEDFKHERWKWLPHVLQPXUDOVSDLQWHGLQWKH
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YDQ+DPÀJG,WKDVDOVREHHQ
REVHUYHGLQDPDQXVFULSWLOOXPLQDWLRQRIDJROG%XGGKDUHSUHVHQWHG
XQGHUQHDWKWKH%RGKLWUHHWKXVRVWHQVLEO\ĞņN\DPXQLRQDOHDIDF
TXLUHGDW7KROLQJDFTXLUHGE\*KHUVLQRZFRQVHUYHGLQWKH&OHYH
ODQG0XVHXPRI$UWDQGDPXUDOSDLQWLQJRIWKH%XGGKDXQGHUQHDWK
WKH%RGKLWUHHDW7KROLQJ)LJ7KROLQJPXUDOIUDJPHQW
7R FRQFOXGH WKLV VWXG\ RI WKH LOOXPLQDWHG OHDI  2 RI WKH
ĞDWDVņKDVULNņ3UDMxņSņUDPLWņ IURP7KROLQJ QRZSDUW RI WKH 7XFFL
DUFKLYHRIWKH,V,$25RPDKDVOHGWRWRZDUGVXQGHUVWDQGLQJRIWKH
LQQRYDWLRQ LQ WHUPVRI DHVWKHWLFV DQG WHFKQLFDO SURZHVV DWPDQX
VFULSWLOOXPLQDWLRQDW7KROLQJXQGHUWKHDHJLVRIWKHG\QDVW\RI*XJH
3XUDQJ2QH DVSHFW DSSHDUV WR EH WKH XVH RI JROG VXUURXQG GXH
WRORFDODQGDEXQGDQWJROGUHVRXUFHVZKLFKIXQGHGWKHHDUO\NLQJ
GRPVRI*XJH3XUDQJIXUWKHULWLVWKHDGDSWDWLRQRIWKLVUHVRXUFHWR
WKHWHFKQLTXHRI LOOXPLQDWLRQRQSDSHUVXSSRUWZKLFKZDVUHÀQHG
LQWKHZHVWHUQ+LPDOD\DVZLWK ORFDOSODQWVDQGSDSHUPDQXIDFWXUH
WHFKQLTXHV:KLOH WKH UHOLJLRXVPLOLHXZDVPXOWLFXOWXUDO WKH SUH
 $P\+HOOHUWKDQNV7VHULQJ*\DOSRIRUWKLVUHIHUHQFH:DQJ+X·HDQG3KXQ
WVKRJVUQDPUJ\DODQGSODWH)ZKHUHWKHÁDPHÀQLDOPD\EHRE
VHUYHG,QWKHSKRWRJUDSKE\/LDR<DQJWKHÀQLDORIWKH%XGGKD·VX̪͆Ş͆DKDV
EHHQUHVWRUHG
GRPLQDQWDHVWKHWLFPDWUL[GXULQJWKLVH[FHSWLRQDOSHULRGRIH[WUHPH
UHÀQHPHQW DQG JORULÀFDWLRQ RI WKHVH LPDJHV WR KRQRU WKH UR\DO
FRPPLWPHQWWRWKHUHHVWDEOLVKPHQWRI%XGGKLVPLQP1JD·ULVVNRU
JVXPLV.DVKPLUL
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+(//(5$P\3UHOLPLQDU\ UHPDUNVRQ WKHGRQRU LQVFULSWLRQVDQG
LFRQRJUDSK\RI DQWKFHQWXU\PFKRG UWHQDW 7KROLQJ ,Q /R%XH
(UEHUWRDQG&KULVWLDQ/XF]DQLWVHGV7LEHWDQ$UWDQG$UFKLWHFWXUHLQ
&RQWH[W 3URFHHGLQJV RI WKH (OHYHQWK 6HPLQDU RI WKH ,$76 .|QLJ
VZLQWHU+DOOH6DDOH,QWHUQDWLRQDO,QVWLWXWHIRU7LEHWDQ6WXGLHV
²
³³ (DUO\SDLQWLQJV IURP:HVW 7LEHW DQG WKH:HVWHUQ+LPDOD
\DVLQWKH0DUJRWDQG7KRPDV-3ULW]NHU&ROOHFWLRQ,Q2ULHQWDWLRQV
²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³³  $Q HDUO\ WKDQJND RI $YDORNLWHğYDUD IURP WKH .LQJGRP RI
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-RXUQDORI7LEHWRORJ\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3DUW ,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6DQWLHEULJDQWLQHO7LEHWLJQRWR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